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2a)D This action is FINAL. 2b)(3 This action is non-final. 
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DETAILED ACTION 

Request for Continued Examination 

1 . A request for continued examination (RCE) under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1 . 17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on October 28, 2005 has been entered. An action on 
the RCE follows. 

Response to Amendment 

2. Applicant's amendment filed on October 28, 2005 has been received and entered in the 
case. 

Claim Rejections - 35 USC §102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 3 5 1 (a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

4. Claim 35 is rejected under 35 U.S.C. 102(e) as being anticipated by Hosomi (U. S. Pat. 
No. 6,740,981). 
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Regarding claim 35, Hosomi discloses in e.g., Fig. 5 a chip-scale package (the packages 
in Fig. 5) comprising: 

a chip-scale package (the packages in Fig. 5) comprising: 

- a substrate (50A - 50D; column 10, lines 60 and 61) having a first surface and an 
opposite second surface, the substrate composed of a controlled thermal expansion 
material; and 

- a memory device (57A - 57D; column 10, line 56 and column 7, lines 38 - 39) having a 
first surface, the first surface of the memory device (57A - 57D) mounted facing the first 
surface of the substrate (50A - 50D), the memory device (57A - 57D) is electrically 
coupled to the substrate (see e.g., Fig. 5 and column 10, lines 56 - 59), the substrate (50A 
- SOD; ceramic) made from a different material than the memory device (57A - 57D; 
single-crystal silicon) and having a coefficient of expansion that matches a coefficient of 
expansion of the memory device to within six parts per million per degree Celsius or less 
(The substrate of Hosomi is made by a ceramic, 6-8 ppm/°C, and the semiconductor die 
of Hosomi is made by a single-crystal silicon, 3.0 ppm/°C. Thus, the difference between 
the substrate and the die of Hosomi is within 6 ppm/°C. Therefore, Hosomi fully meets 
this limitation), wherein the second surface of the memory device remains completely 
exposed (see e.g., Fig. 5). 



Claim Rejections - 35 USC §103 
5. The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 20, 37, 39, 40, 44 and 46 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hosomi (U. S. Pat. No. 6,740,981) in view of Lo (U. S. Pat. No. 5,953,210). 

Regarding claims 20 and 46, Hosomi discloses in e.g., Fig. 5 a memory module (5; 
column 9, lines 63 and 64) comprising: 

- a main substrate (PCB; column 1, lines 41-44) with an interface to couple the 
memory module (5) to other devices (PC and PDA; column 1, lines 28 - 35); and 

- one or more stacks of memory devices (1 - 4; see e.g., Fig. 5 and column 11, lines 40 
- 47) coupled to a first surface of the main substrate (PCB; column 1, lines 41 - 44), 
o at least one stack of memory devices (1-4) including 

o a plurality of chip-scale packages (the packages in Fig. 5), the plurality of chip- 
scale packages arranged in a stack (see e.g., Fig. 5), all chip-scale packages in the 
stack having identical routing traces at every level of the stack (see e.g., Fig. 5 
and column 11, lines 40 - 47), each chip-scale package including 

■ a substrate (50A - 50D; column 10, lines 60 and 61) having a first surface and 
an opposite second surface (see e.g., Fig. 5), 

■ a memory semiconductor die (57A - 57D; column 10, line 56 and column 7, 
lines 38 -39) electrically coupled to traces on the first surface of the substrate 
(see e.g., Fig. 5 and column 10, lines 56 - 59), and 

■ a plurality of solder balls (59; column 1 1, lines 66 and 67) mounted on the 
first surface of the substrate (50A - 50D) adjacent to the memory 
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semiconductor die (see e.g., Fig. 5), at least one of the solder balls (59) 
electrically coupled to the memory semiconductor die (57A - 57D; see e.g., 
Fig. 5), 

■ wherein the substrate (50A - 50D) is composed of a controlled thermal 
expansion material, 

■ the substrate has a coefficient of expansion that matches a coefficient of 
expansion of the memory semiconductor die to within six parts per million per 
degree Celsius or less (The substrate of Hosomi is made by a ceramic, 6-8 
ppm/°C, and the semiconductor die of Hosomi is made by a single-crystal 
silicon, 3.0 ppm/°C. Thus, the difference between the substrate and the die of 
Hosomi is within 6 ppm/°C. Therefore, Hosomi fully meets this limitation). 

However, Hosomi does not disclose five sides of the memory semiconductor die being 
completely exposed and a sixth side of the memory semiconductor die being exposed for 
improved heat dissipation (claims 20 and 46). Lo teaches in e.g., Fig. 1 and column 3, lines 47 - 
49 five sides of a semiconductor die (40) being completely exposed and a sixth side of the 
semiconductor die (40) being exposed. It would have been obvious to one of ordinary skill in the 
art at the time when the invention was made to omit the underfill or protecting resin film from 
the memory devices of Hosomi as taught by Lo to provide an easy removal in the event of failure 
(column 3, lines 48 and 49). Furthermore, the limitation "for improved heat dissipation" is 
functional limitation which does not differentiate the claimed structure over Hosomi and Lo. In 
other words, the omission of the underfill or protecting resin film from the memory devices of 
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Hosomi is able to improve heat dissipation of the memory semiconductor die even if it is not 
optimized for this purpose. 

Regarding claim 37, Hosomi discloses in e.g., Fig. 5 a chip-scale package (the packages 
in Fig. 5) comprising: 

- a substrate (50A - SOD) having a first surface and an opposite second surface; 

- a semiconductor device (57A - 57D) mounted on the first surface of the substrate using a 
plurality of electrical conductors (58A - 58D; column 1 1, lines 34 and 35), the 
semiconductor device (57 A - 57D; column 1 1, lines 23 and 24) made from a different 
material than the substrate (50A - 50D; column 10, lines 60 and 61), the semiconductor 
device (57A - 57D) having a first surface, the first surface of the semiconductor device 
mounted facing the first surface of the substrate (see e.g., Fig. 5); and 

- a plurality of solder balls (59) mounted on the first surface of the substrate in a ball grid 
array configuration adjacent to the semiconductor device (see e.g., Fig. 5), at least one of 
the solder balls electrically coupled to the semiconductor device (see e.g., Fig. 5). 
However, Hosomi does not disclose the first surface of the semiconductor device 

remaining partially exposed and the other five surfaces of the semiconductor device being 
completely exposed for improved heat dissipation. Lo teaches in e.g., Fig. 1 and column 3, lines 
47 - 49 the first surface of the semiconductor device (40) remaining partially exposed and five 
sides of a semiconductor die (40) being completely exposed. It would have been obvious to one 
of ordinary skill in the art at the time when the invention was made to omit the underfill or 
protecting resin film from the memory devices of Hosomi as taught by Lo to provide an easy 
removal in the event of failure (column 3, lines 48 and 49). Furthermore, the limitation "for 
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improved heat dissipation" is functional limitation which does not differentiate the claimed 
structure over Hosomi and Lo. In other words, the omission of the underfill or protecting resin 
film from the memory devices of Hosomi is able to improve heat dissipation of the memory 
semiconductor die even if it is not optimized for this purpose. 

Regarding claim 39, Hosomi discloses in e.g., Fig. 5 a memory module (5; column 9, 
lines 63 and 64) comprising: 

- a main substrate (PCB; column 1, lines 41-44) with an interface to couple the memory 
module (5) to other devices (PC and PDA; column 1, lines 28 - 35); and 

- a plurality of identical chip-scale packages (1 - 4; see e.g., Fig. 5 and column 11, lines 40 
- 47) arranged in one or more stacks (see e.g., Fig. 5), each stack coupled to the main 
substrate (PCB), each chip-scale package (the package in Fig. 5) including 

o a substrate (50A - 50D; column 10, lines 60 and 61) having a first surface and an 

opposite second surface, and 
o a memory die (57A - 57D; column 10, line 56, column 7, lines 38 - 39 and 
column 1 1, lines 23 and 24) made from a different material than the substrate 
(50A - 50D; column 10, lines 60 and 61) and having a first surface (see e.g., Fig. 
5), the first surface of the memory die mounted facing the first surface of the 
substrate (see e.g., Fig. 5). 
However, Hosomi does not disclose the first surface of the semiconductor device 
remaining partially exposed and the other five surfaces of the semiconductor device being 
completely exposed for improved heat dissipation. Lo teaches in e.g., Fig. 1 and column 3, lines 
47 - 49 the first surface of the semiconductor device (40) remaining partially exposed and five 
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sides of a semiconductor die (40) being completely exposed. It would have been obvious to one 
of ordinary skill in the art at the time when the invention was made to omit the underfill or 
protecting resin film from the memory devices of Hosomi as taught by Lo to provide an easy 
removal in the event of failure (column 3, lines 48 and 49). Furthermore, the limitation "for 
improved heat dissipation" is functional limitation which does not differentiate the claimed 
structure over Hosomi and Lo. In other words, the omission of the underfill or protecting resin 
film from the memory devices of Hosomi is able to improve heat dissipation of the memory 
semiconductor die even if it is not optimized for this purpose. 

Regarding claim 40, Hosomi discloses in e.g., Fig. 5 the chip-scale packages (the package 
in e.g., Fig. 5) in a stack have identical routing schemes (column 1 1, lines 40 - 47). 

Regarding claim 44, Hosomi discloses in e.g., Fig. 5 the memory semiconductor die (57A 

- 57D; column 1 1, lines 23 and 24) being made from a different material than the substrate (50A 

- 50D; column 10, lines 60 and 61). 

7. Claim 23 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hosomi and Lo 
as applied to claim 20 above, and further in view of Nishimura et al. (U. S. Pat. No. 6,781,241). 

Hosomi and Lo do not disclose a dual inline module that is mounting electronic 
components on the second surface of a substrate in an area opposite of a die. Nishimura et al. 
teaches in e.g., Fig. 10 a dual inline module that is one or more electronic components (3a under 
the element lc; column 5, lines 13 and 14) mounting on the second surface of a substrate (lc; 
column 11, line 61) in an area opposite of a die (3b on the element lc; column 1 1, line 60). It 
would have been obvious to one of ordinary skill in the art at the time when the invention was 
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made to apply the dual inline module of Nishimura et al. into the semiconductor device of 
Hosomi and Lo as taught by Nishimura et al. to improve a packaging density (column 2, lines 54 
-57). 



8. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Hosomi and Lo 
as applied to claim 20 above, and further in view of Corisis et al. (6,414,391). 

While Hosomi and Lo disclose the use of the memory module, Hosomi and Lo do not 
disclose another stack of memory devices on a second surface of the main substrate. Corisis et al. 
teaches in e.g., Fig. 4 another stack of memory devices (100, at the bottom) coupled to a second 
surface of a main substrate (50). It would have been obvious to one of ordinary skill in the art at 
the time when the invention was made to apply the another stack of memory devices on a second 
surface of the main substrate of Hosomi and Lo as taught by Corisis et al. form highly dense 
components (column 4, lines 35-37). 



Allowable Subject Matter 
9. Claims 1 - 6, 8, 9, 1 1, 15, 28 - 30, 41 - 43 and 45 are allowed. 



10. The following is an examiner's statement of reasons for allowance: 

Hayasaka et al. (U. S. Pat. No. 6,809,421) and Hosomi (U. S. Pat No. 6,740,981) 
disclose one or more stacks of memory devices on a main substrate comprising a memory chip 
and a substrate. Also, the substrate has a coefficient of expansion that matches a coefficient of 
expansion of the memory semiconductor die to within six parts per million per degree Celsius or 
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less. Kyougokuet al. (U. S. Pat. No. 5,995,379) discloses a staggered routing scheme in a stacked 
semiconductor package. However, there is no reasonable suggestion or motivation to combine 
Hayasaka et al. and Hosomi with Kyougokuet al. 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Response to Arguments 

1 1 . Applicant's arguments with respect to claims 20, 35, 37 and 39 have been considered but 
are moot in view of the new ground(s) of rejection. 

Conclusion 

12. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Kresge et al. (U. S. Pat. No. 5,574,630) discloses in column 2, lines 66 and 67 that the 
coefficient of expansion of ceramic is 6 - 8 ppm/°C. Hirano et al. discloses in page 1, section 
0005, lines 16-18 that the coefficient of expansion of the single-crystal silicon is 3.0 ppm/°C. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chris C. Chu whose telephone number is 571-272-1724. The 
examiner can normally be reached on 1 1:30 - 8:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Parker can be reached on 571-272-2298. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Chris C. Chu 
Examiner 
Art Unit 2815 

ex. 

Friday, January 06, 2006 




KENNETH PARKER 
SUPERVISORY PATENT EXAMINER 



